Characterization of cytochrome-c oxidase mutants in human fibroblasts.
Skin fibroblasts were selected as having cytochrome-c oxidase deficiency by activity measurements in whole cells. Each cell line was cultured in sufficient amount to isolate mitochondria for biochemical characterization. Cytochrome-c oxidase was then examined by activity measurements, by heme determination and by polypeptide analysis using antibodies specific to the enzyme subunits. The cytochrome-c oxidase activity in the different cell lines ranged from 9% to 54% of that of normal fibroblasts. Heme determinations and polypeptide analysis established that the lowered cytochrome-c oxidase activity was due to reduced amounts of the complex in the mitochondrial inner membrane. In all cases, there was defective assembly of the enzyme, with the amounts of mitochondrially coded and nuclear coded subunits being reduced proportionally. These studies show that fibroblasts can be used for prenatal diagnosis of mitochondrial diseases and are a useful system in which to study mitochondrial biogenesis.